Serotonin (5-HT) and oxytocin (OXT) are two neuromodulators involved in human affect and sociality and in disorders like depression and autism. We asked whether these chemical messengers interact in the regulation of emotion-based behavior by administering OXT or placebo to 24 healthy subjects and mapping cerebral 5-HT system by using 2′-methoxyphenyl-(N-2′-pyridinyl)-p-[ ]MPPF nondisplaceable binding potential (BP ND ) in the dorsal raphe nucleus (DRN), the core area of 5-HT synthesis, and in the amygdala/hippocampal complex, insula, and orbitofrontal cortex. Importantly, the amygdala appears central in the regulation of 5-HT by OXT: [ 18 F]MPPF BP ND changes in the DRN correlated with changes in right amygdala, which were in turn correlated with changes in hippocampus, insula, subgenual, and orbitofrontal cortex, a circuit implicated in the control of stress, mood, and social behaviors. OXT administration is known to inhibit amygdala activity and results in a decrease of anxiety, whereas high amygdala activity and 5-HT dysregulation have been associated with increased anxiety. The present study reveals a previously unidentified form of interaction between these two systems in the human brain, i.e., the role of OXT in the inhibitory regulation of 5-HT signaling, which could lead to novel therapeutic strategies for mental disorders. B rain chemistry strongly influences our behavior. Among neuromodulators, serotonin (5-HT) and oxytocin (OXT) are important for the regulation and expression of several behaviors such as human affects and socialization. Both systems have been implicated in the control of stress, anxiety, and social cooperation (1, 2). Moreover, their dysfunction is associated with major psychiatric disorders such as depression (3, 4) and autism (5, 6) . Recent animal studies demonstrated that specific anatomical links exist between these two molecules. Serotonergic fibers originating from the dorsal and medial raphe nuclei of the brainstem project toward magnocellular neurons in the paraventricular and supraoptic nuclei of the hypothalamus, where OXT is released (7). In this region, 5-HT fibers overlap and follow the distribution of OXT cells (8). Importantly, in the raphe nuclei, the core area of 5-HT synthesis, serotonergic neurons display OXT receptors and OXT modulates the release of 5-HT (9). Recent results have also shown that administration of OXT during the postnatal period increases the length of serotonergic axons in the hypothalamus and in the amygdala (10). In return, 5-HT is able to modulate OXT release while interacting with different 5-HT receptors in the hypothalamus (11). Also, the administration of fenfluramine, a serotonergic agonist, to healthy subjects increases plasma OXT level (12). These findings indicate that OXT and 5-HT share anatomical substrates, which may constitute a functional interface in the regulation of emotionbased behaviors. Behaviorally, OXT and 5-HT modulate reactions to social contexts and threatening stimuli in humans and animals (13, 14) . For instance, oversensitivity to threat-related contexts, a mark of mood and anxiety disorders, is mediated by 5-HT in the amygdala, a region important for fear and fear conditioning response (15). OXT suppresses amygdala response to emotionally threatening stimuli such as faces or scenes (16), and has anxiolytic effects (14). 5-HT and OXT systems are involved in the avoidance/ approach motivational system: 5-HT has been implicated in the regulation of defensive, aversive, and harm avoidance behavior (13), and OXT is known for its role in affiliative behavior and proximity maintenance (1). Although no data are available in humans, this raises the question whether 5-HT and OXT work strictly independently on approach and avoidance systems or whether they show mutual interactions for regulating the balance between these opposite behavioral tendencies.
B
rain chemistry strongly influences our behavior. Among neuromodulators, serotonin (5-HT) and oxytocin (OXT) are important for the regulation and expression of several behaviors such as human affects and socialization. Both systems have been implicated in the control of stress, anxiety, and social cooperation (1, 2) . Moreover, their dysfunction is associated with major psychiatric disorders such as depression (3, 4) and autism (5, 6) . Recent animal studies demonstrated that specific anatomical links exist between these two molecules. Serotonergic fibers originating from the dorsal and medial raphe nuclei of the brainstem project toward magnocellular neurons in the paraventricular and supraoptic nuclei of the hypothalamus, where OXT is released (7) . In this region, 5-HT fibers overlap and follow the distribution of OXT cells (8) . Importantly, in the raphe nuclei, the core area of 5-HT synthesis, serotonergic neurons display OXT receptors and OXT modulates the release of 5-HT (9) . Recent results have also shown that administration of OXT during the postnatal period increases the length of serotonergic axons in the hypothalamus and in the amygdala (10) . In return, 5-HT is able to modulate OXT release while interacting with different 5-HT receptors in the hypothalamus (11) . Also, the administration of fenfluramine, a serotonergic agonist, to healthy subjects increases plasma OXT level (12) . These findings indicate that OXT and 5-HT share anatomical substrates, which may constitute a functional interface in the regulation of emotionbased behaviors. Behaviorally, OXT and 5-HT modulate reactions to social contexts and threatening stimuli in humans and animals (13, 14) . For instance, oversensitivity to threat-related contexts, a mark of mood and anxiety disorders, is mediated by 5-HT in the amygdala, a region important for fear and fear conditioning response (15) . OXT suppresses amygdala response to emotionally threatening stimuli such as faces or scenes (16) , and has anxiolytic effects (14) . 5-HT and OXT systems are involved in the avoidance/ approach motivational system: 5-HT has been implicated in the regulation of defensive, aversive, and harm avoidance behavior (13) , and OXT is known for its role in affiliative behavior and proximity maintenance (1) . Although no data are available in humans, this raises the question whether 5-HT and OXT work strictly independently on approach and avoidance systems or whether they show mutual interactions for regulating the balance between these opposite behavioral tendencies.
In a randomized double-blind investigation, we administered placebo or intranasal OXT to 24 healthy male subjects. We have chosen to enroll male subjects only to avoid the confounding effects linked to sex and a possible interaction with gonadal steroids. Indeed, as shown by previous studies, OXT modulates brain activity differently in male and female subjects. For instance, OXT suppresses amygdala response to emotionally threatening stimuli in males but enhances the same response in females (16, 17) . We mapped the 5-HT 1A system by using PET with 2′-methoxyphenyl-(N-2′-pyridinyl)-p- 1A . In line with current occupancy models, increased MPPF BP ND means more availability for the antagonist to bind at the receptor level and accordingly diminished 5-HT central concentration (18) . The 5-HT 1A system located in raphe nuclei and in projection areas, amygdala, hippocampus, parahippocampus, insula, and cingular and prefrontal cortex (18, 19) contains neurons that carry inhibitory signals to regulate synaptic release of 5-HT (20) . This system is of particular interest here because reduced expression of 5-HT 1A receptors has been linked to an "anxious" phenotype (21) . Also, 5-HT 1A receptor binding is decreased in patients with depression (3) or social anxiety (22) , two disorders in which OXT is considered as having a potential therapeutic benefit (1, 4) . We therefore expected the 5-HT 1A system to be a significant target for OXT action.
Results
OXT Effect on 5-HT 1A Receptor Brain Mapping. All subjects underwent a first scan to evaluate the basal distribution of 5-HT 1A receptors (basal-state condition). A second scan was performed Significance Serotonin (5-HT) and oxytocin (OXT) are two neuromodulators involved in human affect and sociality and in disorders like depression and autism. Here we show that these chemical messengers interact in areas of the human brain important for the regulation of emotion-based behavior. By highlighting the role of OXT in the regulation of 5-HT signaling, our findings can lead to novel therapeutic strategies for mental disorders such as social anxiety, depression, and autism.
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1 wk later with subjects receiving 24 IU of intranasal OXT (OXT group, n = 12) or placebo (placebo group, n = 12). Fig. 1 , Upper, shows the mean BP ND obtained during the basal state for all subjects. We used MarsBar toolbox (23) to extract regional mean MPPF BP ND from regions shown in a healthy population database (24) to be key nodes of the 5-HT 1A system and from the basal-state results obtained in our subjects (Fig. 1, Upper) . These include dorsal raphe nucleus (DRN), left and right amygdala/ hippocampus/parahippocampus complex, insula, anterior/medial cingulate, and orbitofrontal cortex. The boundaries of these regions of interest (ROIs) were identified by using the Hammersmith N30R83 maximum probability atlas (25) . The DRN was anatomically outlined from the functional image found in the basal state (Materials and Methods and Fig. 1, Upper) because the Hammersmith atlas does not cover this region. No differences were found in the basal MPPF BP ND between the two groups (OXT/placebo; P > 0.05, two-sample t test). In a combined contrast [(OXT after spray − basal OXT) − (placebo after spray − basal placebo)], we found that OXT administration induced a significant mean MPPF BP ND increase of 3.22% ± 9.64, which was statistically higher (P < 0.0001) than the nonsignificant mean variation observed in the placebo group (0.04% ± 9.10). MPPF BP ND variations after spray (OXT or placebo) compared with the basal state were assessed with one-sample t tests. This test was performed on the relative MPPF BP ND variation within the ROIs, with the null hypothesis that there were no differences between the basal and spray conditions. No significant MPPF BP ND variation was observed in the placebo group compared with the basal state (all P > 0.05; Table 1 ). In contrast, in the group receiving OXT, MPPF BP ND significantly increased in the DRN (+6.51% ± 11.91; P < 0.05), the core area of 5-HT synthesis; in the right amygdala/hippocampus/parahippocampus complex (+3.03% ± 4.27; P < 0.05); in the right (+3.71% ± 5.64; P < 0.05) and left (+1.92% ± 3.54; P < 0.05) insula; and in the right medioventral orbitofrontal cortex (+3.61% ± 6.37; P < 0.05; Table 1 ). Fig. 1 , Lower, obtained with SPM analysis, is provided to illustrate the localization of MPPF BP ND variation after OXT at the voxel level.
Between-Region Correlation After OXT. To examine whether the magnitude of OXT effect in DRN correlated with the MPPF BP ND in these latter regions, we entered the individual mean MPPF BP ND values as a covariate (voxel-based analysis) by using a linear regression model (26) . Under OXT, we found a significant correlation between MPPF BP ND in the DRN, our seed region (Fig. 2 , Left), and that in right amygdala (voxel threshold, P < 0.01; cluster threshold, k ≥ 127; cluster size, k E = 773; peak voxel, x, y, z = 24, 2, −20; P < 0.002), suggesting a functional linkage between effects of OXT on 5-HT in the two regions (Fig. 2, Right) . No significant correlation was found in the basal state or in the placebo group.
In turn, correlation analysis with right amygdala MPPF BP ND as seed region showed covariations in the right hippocampus, right insula, and right medioventral orbitofrontal cortex (Table 2 ). Another region, the subgenual cortex, whose main response to OXT was near significance (right subgenual, P < 0.07; left subgenual, P < 0.09) also correlated bilaterally with right amygdala (Table 2) . No correlation was found in the placebo group or in the OXT group at basal state for any of these comparisons.
Discussion
These findings show that OXT modulates the serotoninergic system. If the interaction between these neuromodulators has been shown in the past by animal research, to our knowledge, this is the first study to reveal similar effects in the human brain. The finding that OXT regulates 5-HT 1A network suggests that OXT interferes with 5-HT neurotransmission. In accordance with occupancy models, an increase of MPPF BP ND means that more space is available for the antagonist to bind at the 5-HT 1A receptor, and this in turn reflects depletion of 5-HT in the extracellular space (18) . We show that OXT exerts an action at the very root of the 5-HT system, as demonstrated by the increase of MPPF BP ND in the DRN, the main locus of 5-HT synthesis (20) . In line with this, increased 5-HT concentration induced by the 5-HT reuptake inhibitor fluoxetine reduces MPPF BP ND in the DRN (27) . Consequently, the increase of MPPF BP ND observed here could be interpreted as an inhibitory effect of OXT on 5-HT activity. Along the same line, rats treated Table 1 . PET images are mapped on the averaged individual MRI scans.
with a 5-HT agonist (5-methoxytryptamine), which causes hyperserotonemia, exhibit a decrease of OXT in the paraventricular nucleus of the hypothalamus and a form of "autistic-like" behavior (28) , suggesting the existence of mutual interactions between the 5-HT and OXT systems.
Different mechanisms may be involved in the observed most likely inhibitory effects of OXT on 5-HT. One possible route is by direct interference with 5-HT neuronal activity in the raphe nuclei, leading to a reduction of 5-HT secretion in the extracellular space. However, a decrease of 5-HT concentration in raphe nuclei would result in lower stimulation of 5-HT 1A autoreceptors and a consequent relative increase of 5-HT concentration in projections areas (18, 29) , which is not the case in the present study. Alternatively, an increase of 5-HT 1A autoreceptor availability and/ or affinity in raphe nuclei could explain and reinforce the increase of the MPPF BP ND in projection areas after OXT, leading to a 5-HT decrease in these regions. At a methodological level, there are now a fair number of animal and human studies in favor of the sensitivity of MPPF binding to endogenous 5-HT variations. Another study found, in healthy men, a significant correlation between MPPF BP in 5-HT 1A and 5-HT synthesis bilaterally in hippocampus, anterior insula, and left anterior cingulate cortex (31) , suggesting that an increase of 5-HT correlates with a decrease of the MPPF BP. It should be stressed that contradictory evidence has been also reported on an earlier study by Udo De Haes et al., who failed to find significant changes in MPPF BP after 5-HT level manipulation using tryptophan depletion (32) . However, as acknowledged by the authors, the large interindividual variability they found in their study and the limited impact of their tryptophan manipulation on 5-HT expression limit the general validity of their conclusions. Thus, our results are rather in favor of the hypothesis that an increase of MPPF BP ND is a direct consequence of OXT action on 5-HT 1A receptors by increasing, for instance, their availability and/or affinity.
Given that 5-HT neurons in the raphe nuclei display OXT receptors (9) , an interaction between the two neuromodulators at the receptors level is likely. 5-HT 1A receptors can exist in a highaffinity state (G protein-coupled 5-HT 1A receptors) and a lowaffinity state (free 5-HT 1A receptors) (33) . We can speculate that OXT action activates, through its receptors, a cell signaling pathway that leads to the coupling of 5-HT 1A free receptors to a G protein. In order words, OXT might help the transition between the low-and high-affinity states of 5-HT 1A receptors, thus enhancing their signaling force. Although this remains a speculative hypothesis, it certainly deserves further investigation.
Within 5-HT 1A projection areas, the right amygdala may play a strategic role in OXT modulation of the 5-HT pathway. Administration of OXT inhibits the right amygdala activity during perception of stressful scenes (16), whereas high amygdala activity has been associated with increased anxiety (15) , which is also a hallmark of 5-HT dysregulation (34) . In agreement with this point, induced psychological stress in mice has been found to increase extracellular 5-HT levels in amygdala (35) . Thus, right amygdala seems to be a key site for the interaction between OXT and 5-HT, and we can speculate that the well-known anxiolytic effect of OXT (14) is mediated by its modulation of the 5-HT activity in the amygdala.
Importantly, we also found that OXT-induced changes in 5-HT 1A signaling in the right amygdala are correlated with changes in the DRN on the one hand, and in several limbic and cortical areas on the other hand. Functionally, amygdala and DRN seem to entertain a privileged relation. Compared with the basal state and with placebo, OXT significantly increased the functional coupling between the two regions. There are known dense projections from raphe nuclei to the amygdala (36) . Recently, it has been shown that an increase of 5-HT 1A BP ND with [ 11 C]WAY100635 (another 5-HT 1A antagonist with higher affinity) in the DRN predicts a decrease in amygdala bold signal reactivity (29) . Our results are in keeping with this finding, and go further by demonstrating that OXT is a major player in the functional link between DRN and amygdala, suggesting that amygdala reactivity may be crucial in the cascade of effects triggered by OXT on the 5-HT 1A system.
We also found that variations of MPPF BP ND in the right amygdala are correlated with MPPF BP ND variation in right hippocampus, right insula, and right orbitofrontal cortex, a circuit important for regulating emotion, bodily stress, and impulse inhibition (37) . The relevance of this functional circuit for OXT's action has been shown in a previous functional MRI study that indicated that connectivity between these regions and the amygdala is increased under OXT (38) . Our results go beyond this and suggest that OXT increases such functional connectivity through its regulation of the 5-HT 1A pathway.
In addition, amygdala and hippocampus form a unique anatomical complex, and both are important targets of OXT and 5-HT (18) . The hippocampus displays a high level of 5-HT 1A receptors (21, 34) . Inactivation of the 5-HT 1A autoreceptors in transgenic mice is associated with increased anxiety and stress activity (34) . However, when restoring 5-HT 1A expression and P values of regional variation were determined with a one-sample t test on the relative variation. *P < 0.05. activity in the hippocampus, the normal phenotype of the KO mice is rescued (21) . Notably, OXT injection in this area suppresses freezing behavior (39), a reaction to fear and stressful conditions. Our results suggest that amygdala and hippocampus constitute a common ground where OXT and 5-HT interactions could regulate the response to stress and anxiety.
In the present study, OXT also enhanced the functional coupling of 5-HT activity in the right amygdala and cortical regions such as the insula and the medioventral orbitofrontal cortex, which are involved in a range of behaviors, including pain, social emotions processing, impulsivity, and inhibitory control (37) . In particular, we found effects of OXT on the right orbitofrontal cortex, which receives strong projections from the amygdala (40) as well as from the DRN (41) . In patients with anxiety disorder, Hahn et al. found an altered regulation of the orbitofrontal cortex through 5-HT 1A raphe autoreceptors (42) . Although our results do not show a functional correlation between the orbitofrontal cortex and the DRN, but rather between amygdala and orbitofrontal cortex, they emphasize the importance of this region in OXT and 5-HT regulation. Finally, the left and right subgenual cortices, whose main response to OXT was near significance, also correlated with right amygdala, and, again, such a correlation was not found in the placebo group or in the OXT group during the basal state. We know that amygdala and the subgenual frontal cortex are anatomically connected (43) . Like the amygdala, the subgenual region is known to be implicated in mood disorders such as anxiety (44), and deep stimulation of this region alleviates depression (45), a psychiatric condition in which OXT has beneficial effects on anxiety symptoms (46) . Our results show that OXT administration functionally links these two regions and suggest that OXT effects on 5-HT 1A within the subgenual cortex could be mediated by induced OXT effects occurring in the amygdala. This hypothesis remains highly speculative, but it is worthy to pursue given the key role of these areas in emotional disturbances.
In view of these findings, we propose that OXT is linked to 5-HT by a reciprocal and coordinated functional relation similar to the links previously evoked between OXT and cortisol (47) or OXT and estrogen (48) . This may be of relevance to psychiatric research. Indeed, the therapeutic potential of OXT has been demonstrated in autism (49) , social anxiety disorders, impulse aggressivity, and depression (1, 4) . Interestingly, decrease of 5-HT 1A receptor BP ND is a core biomarker of these pathologic conditions (3, 22) . Therefore, OXT effect on the serotoninergic system expressed as an increase of 5-HT 1A receptors BP ND might be crucial for predicting adaptive responses to social environments. Given the two neuromodulators' implication in emotion-based behavior and psychiatric disorders, OXT and 5-HT systems should probably be considered jointly as targets of future therapeutic interventions.
Materials and Methods
Subjects. A total of 24 healthy males participated in this study (mean age, 26.33 ± 6.33 y). Subjects affected by chronic diseases or mental disorders, under pharmacological medication, or with a history of smoking, drugs, or alcohol abuse were excluded. All these criteria were evaluated during the medical examination, before the beginning of the experiment. All subjects gave written, informed consent and were told of their rights to discontinue participation at any time. The study was approved by the ethical committee for biomedical research (Comité de Protection des Personnes SUD EST IV no. 10/040-2010-019922-1; Agence Nationale de Sécurité du Médicament, A100727-77). Experimental Design. In this double-blind placebo-controlled study, subjects underwent two PET scans separated by 1 week to evaluate 5HT 1A receptors' BP ND during the basal state (n = 24) and the effect of intranasal administration of OXT or placebo. Twelve subjects, randomly selected from the pool of the 24 participants, received a spray containing OXT, and the other 12 received a spray containing the placebo. OXT and placebo were prepared and conditioned by the pharmacist of an independent laboratory (LC2). A box containing two identical bottles, each with a printed code corresponding to OXT or placebo, was assigned to each subject. The codes were revealed by the pharmacist at the end of the study. Because specific foods can influence OXT and 5-HT synthesis, participants abstained from food and drink (other than water) for 2 h before the beginning of the experiment and from exercise, sexual relations, caffeine, tobacco, cola soft drink, tea, alcohol, chocolate, bananas, and dry fruits during the 24 h preceding the examination. If those conditions were not followed, the subject was excluded from the study. PET Sessions. PET scan sequence. PET scan session always started at 12:30 PM. During the 60-min PET acquisition, subjects were lying at rest in the machine. Basal PET scan. The day of the basal examination, subjects were conducted to the imagery center (CERMEP) at 11:50 AM. They were quietly installed in the machine, and then the i.v. catheter, necessary for the injection of the radioligand, was placed in a vein of the left forearm at approximately 12:00 PM. Spray PET scan. The day of the spray administration, subjects were brought to the CERMEP imaging center at 11:00 AM. For the basal PET scan, patients were quietly placed in the scanner, and then the i.v. catheter was placed in a vein of the left forearm at 11:10 AM. Participants were randomly assigned to the OXT or placebo group. The nasal spray was administered at 11:50 AM, 40 min before PET registration. Subjects in the OXT group received 24 IU of OXT (Syntocinon Spray; Novartis; three puffs per nostril, with each puff containing 4 IU OXT), whereas those in the placebo group received a placebo containing all the ingredients present in the OXT spray with the exception of the active OXT molecule. Afterward, the participants were comfortably installed in a quiet room until the beginning of the registration, which took place 40 min later. ) and 109 slices (2.03-mm thickness)]. The resolutions for reconstructed images were approximately 2.6 mm in full width at half maximum in the axial direction and 3.1 mm in full width at half maximum in the transaxial direction for a source located 1 cm from the field of view (52, 53) .
Data Processing and ROI Definition. For each subject, the T1 MRI image was anatomically segmented by using the multiatlas propagation with enhanced registration method (54) based on a the Hammersmith maximum probability brain atlas, defining 83 regions (25, 55) . Anatomical and segmented images were then coregistered, with mutual information criteria, to the PET image by using Statistical Parametric Mapping 8 (SPM8) software (Wellcome Trust Centre of Neuroimaging; www.fil.ion.ucl.ac.uk/spm/software/spm8/). The set of regions were chosen according to the known circuit 5-HT 1A receptor described in the literature and clearly identified in a healthy population database (24) and from basal state results obtained in our subjects (Fig. 1,  Upper) . These ROIs include the amygdala, the hippocampus, the parahippocampus, the insula, the anterior/medial cingulate area, the orbitofrontal cortex, and the DRN. These ROIs were used for subsequent regional BP ND and SPM analyses.
As the Hammersmith N30R83 atlas does not provide a description of the raphe nuclei, we defined the DRN region on the basis of our PET functional data obtained in the basal state. On the average MPPF BP ND image from the 24 subjects, within the limits of the brainstem region delineated by the Hammersmith atlas, we selected the cluster of voxels exceeding 80% of the maximum. This cluster was considered as belonging to DRN and so labeled. (56) . In this model, the assessment of free and nonspecific ligands kinetics is based on the time-activity curve of a reference region (i.e., cerebellar white matter) that is devoid of specific 5-HT 1A receptor binding (57) . BP ND images were spatially normalized into a standard Montreal Neurological Institute (MNI)/International Consortium for Brain Mapping stereotactic space by using SPM8. Deformation fields from subjects' space to MNI space were determined from the T1 MRI image by using the New Segment function of SPM8, and then applied to the raw BP ND images. Normalized images were smoothed by using an isotropic Gaussian kernel of 8 mm in full width at half maximum.
Statistical Analysis. Regional BP ND values were submitted to a betweengroups (OXT × placebo) and within-subjects (basal × spray) ANOVA. The relative effect of OXT administration or placebo on MPPF BP ND compared with their basal states was assessed by the following t-contrast for the whole brain: (OXT spray − basal OXT) − (placebo spray − basal placebo). Post hoc statistics tested, by region and by group, if the regional variations of MPPF BP ND between the basal and the spray condition were significantly different from zero (one-sample t test performed on the relative difference).
A voxel-based SPM analysis was also performed, by using a flexible factorial design, to assess the effect of OXT administration or placebo on MPPF BP ND compared with the basal state. SPM of Student t-score (SPM-{t}) maps resulting from contrasts (basal OXT and basal placebo) were thresholded at P < 0.01 uncorrected for multiple comparisons. This analysis was restricted to voxels belonging to our ROI set (inclusive mask).
In a second step, we performed a correlation analysis to assess whether MPPF BP ND variation obtained in the DRN after OXT was correlated with any MPPF BP ND voxel values. Individual regional MPPF BP ND value in DRN (seed region) was extracted and submitted to a covariate analysis in SPM (multiple regression model) at the basal state and, independently, after spray administration for both groups. Contrasts tested voxels with a positive or negative correlation with the DRN BP ND value.
As we found a strong correlation between DRN and the right amygdala, we looked for a relationship between the BP ND in the right amygdala (seed region) and voxels within our ROIs. Similarly, the regional MPPF BP ND of the right amygdala was extracted for each subject and served as covariate of interest for a new SPM analysis. Contrasts tested voxels having a positive or negative correlation with the amygdala BP ND value, in the basal condition, in the OXT and in the placebo condition. SPM-{t} maps were thresholded at P < 0.01.
